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Abstract of JP1 1233523 

PROBLEM TO BE SOLVED: To provide a 
semiconductor device with a bipolar transistor 
having good characteristics in radio frequency 
and noise, and a manufacturing method 
thereof. 

SOLUTION: In a semiconductor device with a 
bipolar transistor having a n-type collector 
region 3 formed on a substrate 1 and 
separated by an insulating film 4, a p-type 
base region including an active base region 7 
formed on the insulating film 4 and the 
collector region 3, an etching stopper film 1 1 
on the base region over the collector region 3, 
a p-type base lead region 12, a side-wall 
spacer 16 formed on the peripheral portion of 
a first aperture 18, and an n-type emitter 9 and 
an n-type emitter lead region 17 which are 
formed in a second aperture 19, p-type 
impurities are ion-implanted into a region from 
the peripheral portion of the base region to the 
peripheral portion of the etching stopper film 
1 1 to form a base region 8 having high 
concentration. 
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i oiaHurcsH^it* wt* i mwmwm i <^¥agft 

fHNfc* 

fulfill 1 <^Nitt:««Ji(c»J«S*«:* 2 2 

Misig 2 co^*ffltgih-r*> o t , frie^ 1 <^^«=« 

1ffi§iaifRI^»cm$nJt*2<0lft»Ki:, 

Btnex y^-yyx h ~/>y$k<r)±MlzmT& <t a cms* 

^rtffl-Ciwiex-y V •y>'?flJ!£ItiIl.T1ule&2 

mm 2<7>¥&waNaffiizjm,zti*:9i 1 si^s^m 

ex - y f - h •yrmraywmsmtE tx . mum 3 
(vmmmTcomm & 9 t, roue*** 2 snaoroi 

[ man 2 ] Binesi 1 % $ 2 & j;tmi3 <3*Nww«ftjf« 

iVx 5 r *«WT* & £ i: f SIS 

«fl 1 lZimcr>*m#l£W. 

imxm 3 ] « 1 *^a&iM£4r?*3MM*£«± 

legs 1 SS^M^Mfe* 1 V-zrZhfiis y 3 smttefSi. 

mm 1 «^*WB^mte3B^«e«R*»j«1- 

mm 1 tfMpviWWHiAJiWis 2i^^f$!|W H-r 
Sitfc^yaj'IMUMWStf. SI 2 

tuieig 2 co^(*:fS«±tc|g 1 <0»iSK^if«§-U:3t 

a, mas 2 <7>¥#f^«^±T&^ t H-riem 1 

U diOl^^h^^-ySr-^x^t LTHuiemi^ 
1Mb. 

TyisvVlzii*)^ Wm\<r)\s : Jz.b^?—v<F>m: 
^i$&xm2<?>Ui;xh'<:?-> : $:&f&-t&JMb. 

mm2<r>v i Jx vw-v*-??.? t Lxmm2<o 
^#mmzm2mwmn*mii£-(*>SiAL. mi 
92 n^ffimiz^mj^msmmzBfctzxu 
t. 

ffiex y^-yyx v y>mte xx/mm 2 o^mftmm 
±izmim2cr&mmmco5\iiim.mzBf&.-tz>x.u 



f-v^x r- .y^Hco 1 MtmUfr&X 0 tzm 1 <7)^P2r 

Btnem 1 co^prtcotfflffiicx^— 9ig3iJBi£0jft-rsi 
v •y^^mMLxmm2<^mwmmzm-hm2 

comnZBfR'fZJMb. 

mm 2 cr>mn £«at» «* a cm 1 msaTOGfap h 
-7*3*1*: >- y 3 meg- 1 gnrs-a 

3F*fi»**fc«c$*r neat 2 tm 3^ 

Sti. •f<Ojg»* J lu1B91<0^Pc0J5»i:Bifi292<0g| 
POJS^i: fiOlSJC^rS <fc 9 -y f&rf 0 Z t £1# 

[■hob 5 ] ttsegia««*»«-*-*nstt, 

£V&&Z&ZZtlz*01noZt£¥iWLti-&m3<m 

3%^L5co^TtiMz%mco*mftmm<vwmijm. 

mm2cr>mnzwjLts£ot,z, ^^im^m^m 
<m& Y-y^titi^^ vayzmmzitzztizx 
vft?zt£i&witi-&mmm3%^L5c?>^-fixfriz 

im^tms ] m%m3<symw$m*Bm-z>imi±. 
mm2?>mnzw&ts£oi,z^ w>ig im^t<&m 

Y-yZtliZisV 3 V^Srxb'^df 
•fr&CfclcJ: Off a £ fc ^#Stt-r&«*JR3^viL 5 

[%0JJ<DP*SR:!&HJ§] 
[000 1] 

[^BBO«-rsSirj7i-S] *f6B^(i, ^frgfifcJ:^ 

zowmumzmL. mz. &s 4 xxfrimm&m 
xxszcomm-nmizm-tz. 

[0002] 

[fi!*OSW] S2LSI (Large Scale I nt 

egrated Circuit) SrHS-f^/c^, M^^-f-^L 
S I (T>\m^^mb^tL, StRxtr^df^-^^iSfgSr 

x^fi01WIS:Effi$-#.raL=5r#^ittHH-r-g.. 
[0003] HI Oti. tS^cO^Ci^NPNy^.-K 

-7LS101 mxhh^mw^w.A 0 ^^-tbtmht' 
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[0 0 04] 7aimmcr>n*WmM2£'&t! i m 

i«u iwi«*#jSLT*^«ie«K4fc-$-4. 

[0005] jliRWxb'^^/Pftffifcffltvt 
pSPFMIM: K-rL&#£:31^;?^i£3<0±{;:?),3. 
^'J3 yW&fk&j&RZit^ *<-xm® 3 6 «t 

±i:i 7 fy^h7^I3 lfr^-Ti,,, ^tt 

VftAU pM^-^liU^feg3 2^^-r«>. 

tC, CVD (Chemical Vapor Deposition) ifetCj: 0 

BMkKl4i:SMkllll 5 

[0006] <WC <r*7.<^t!Bll 5, gHfcJg?14fcJ: 

rmn-mizm 1 OlPiP 1 8 £I£«-TX -yj-yT-X h -y 
'■m3 1 SrRffiS«fca, CVD&CJ: 9iHtffi?£itg[ 

[0 0 0 7] Xyfy^b7^I3U')i7 
Y3k<?>^y^y7T^-xm&3 6{zy*-i;$:5-z.h 
Zt%<Ji-y1-y7mil^ ^l^IP18rtC, ^~ 
3 6 *T*i']^r-S»^ 2 <7)^P 1 9 ^MtS . # 

3fWBl*!WBlfcJ:0»»S*. xS7?i«9l3j:^ 
x=-y?3iai«ifSi 7£«M-y"&. 

[0008] -ew&ti. zs y ^imists i 7co^b b b 

[0009] <r<7)J: 3 ^r^T^jS^^Jt h 

j ^y^xmttzitwmmizx om&^ti^-xm 
tt-rhsu-x-jvjyisxftimLT. m^mm 

[00 10] 

[ooiu hj*>. A^f#-9iwfc*-$-ix5v*«« 
*9iffl««3 2fc e ti^#^ Q 3 B ^y 3>*^=s:s<-x« 

feg3 6SriloTmdg* 1 *g£fl.^c0-e. l^fXWh^ 
M3 1 T^lStCfctt^^-^ffifii^l^^^ < 4r 

6^7*- -?yx&&T-f&tti>tz. f^t^j^ois 



[0012] *SHBtt, JJEW»fc:«*T4:3*U:t>tf> 
[001 3] 

[0014] fiP^. *j£HJ5 (m i ) (c xtltf. m 1 

ftMztvfz&imwmn&icr&mttrfmt. ami 
cvmtmt&kiz&sSL ztitzm2 mnmnwi 2 cr>¥m& 
mmt. ±Mim2<vtmtm®±.x$>-ox. Mzmico 

^tmmV>±3il l Z&fo2tlfzX.-y1-y? r X h 7A'I 

t , ±EW 2 i yLblEx .yfy/xh./ 

i:. ±lKiajMJS±{c^fi£$n^m2co^Mi:, ±IE 
ivfy/^ h 7/*0±ffifcltJ J: 3 KJt!fili52<7) 

itxjiiB^ia^tcmii^^^v:^ 1 osbp 

nnffisizmt t>tifz iMx^-vwrnn nw?±si 
x -y i-yyx v y ;<<m zmm LT±ie^ 2 (7)*mimm 
izmtz x 0 izB&a titzm 2 <ohptt±i eis 2 <o¥ 
mtmmmmizm^ titzm 1 an@:<^R 3 <&mim 
t&b&ffi*.. ±MeM2 0)*mfcmmi / zi,i, zcommm* 
^>si»w^±iex 7fy^h7^ -v^commzmtE l 
x . -tiem 3 o^*m^t^^ i 0 ^©ins^m 2 

[0015] ±iemi . ws2&j:v : m3cD¥mtmW) i 

[0016] (it^JS3 ) izttiii. m 1 

««i«*-r«ist, ±ie^ 1 <?>?mwm®.<?>m mtz 
m : mtmmti&£Bf8.-t2>imt. ±%sm 1 co^mtm 
i$Lk.t,zm 2 mwmw^Wfatf Y-y^fifzy >j n y%a> B 
itit&Zit. m2<7)*mimm£Bfitt-2>i.mt, ±ie 
m 2 o¥a$,famm±i,zm 1 oimmztmz ± 
%m 2 cr&mtm.mni.T'h -> x Jiie^ 1 n^mtm® 
<n}^(rfflmz%\<nvi;xy>^-y*mm^, zco 
is fx Yf^9-y*-?x9 1 LxliiMs 1 co^K^^ 
^--yy^-y^y^xv-yjm^Bm-hTMh^ 
T-yisy?'iz£L IM^invitxh^f -yvm.* 
m&Z*£XWi2cn>\si;xY'*-?-y*Bm-&JMt.. 
±m&2<7)lsi;xbs*?-y£-?X7tLX±M£m2cr> 

^mttmmzm 2 mmm^mnzj * yaxt, .hie 
&2<7>^im®izn®m*msimiBi8.-tzxn. 

t . ±Kx y^yyx Y y;-<mi5J:lf±Mi!m2<D¥m& 
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lea. 7f^h'V N'ffitco 1 gB*^ai-r hXolzmico 

ma *wm- sist „ ±ie§s i^p offlrawc^ 

# K-rsitst is v a yzmmztt®. mm i mm 
mapFimzmst. ■sax ism 2 n^mtmmftiz m 3 

c 0 0 1 7 1 nm2cou i Jx hw-^imm-hiL 
mi. *<7>m®tfnzm 1 omcwmmt ±sm 2 <om 
n<nmmtnmz%&j:d< l zT-yi'>7 , z'rtoz\ttim 

[0 0 181 JJE9iaS««*»*-rftXStt, S 
■k^jRi: Z k Hz X 9ff-?T i&w 

[0019] ±tz. ims3<D¥mtmmBm-t&j: 
mi. mm2<r>mui:msMsXo\ l z^^^zi^ 

[0020] zti. ii&s3cr>?mimmz&®.-?&x 

mi. ±lEm2^PS:iliXtfJ:3tc. TO>iS 1 *«S! 

[ 0 0 2 1 ] $ t>iz. iM^3<vmwmi*Bm-h 

[00 22] 

viT . HI 0 i: P|-<OgB^t{i|5)-co#B5# 
[ 0 0 2 3 ] 01 ii. *^{cA>*^^#^gco|lt6 
tt3gH<Ot*8Ki. 3l^?1Ii§g3fcJ:t^^#?ffi*e*iffit 

yyxv-v^mi iT(»m®izm.z>fcm&Lx. stt 

©iSS^-x^ 8 £ fiii. ?t j±tfcj> S . 
[0024] HUCSrf¥#ftgS2 0«:. NPNI<7) 

[0025] EU*>. pMC0^ V 3 y^«sS^ 1 

m.zixtz(mmm<r)n*®.&m2<7)ii,z^ mw&smm* 

[0 0 26] zil<>7?ffi&3<?>l<,Zii. Vff.^y ( B 2 



H 6 ) tm^X pWcOTFmmxh&tfuytfF-T'Zix 
tzM^m^ V 3 y«-C«r4iStt<-xfRW7 tfBfciiix 
X^h. i J^vV\ZY)V7V (G 4 H 4 ) &tnz.x 

S iGem£BJHt&£olizVXi>&\ l \ 
[00 27] 3V^^Si3fcJ;^l4<0 

*^aj(=feV%TltSiW^«S^-^^8*^ 

[0028] i«©«jg^-xmJ|S8Ci. yStt^-Xfg 
i£7 1 PiB*(c»jfi$iijfc^ y 3 ^^K^vStt^-X^ 

*s 7 a**tr p s^Mfli t m-w^am* a * y&x l x 

Bf&Ztitii>cnX$>&. 

[0029] v£14<-XHii£7fc £VZ<vm j2BS 

>-* s aA$^^ B B B ^ 'j 3 v-s-csr&'-c-.^iaists 

l 2jWB*$;fU -e«0±ffit«, S^lil 3#Jgj£$il 
tv^. 3rt>. d<7y<-^iai^l 2(i. pMcD^fcfi 
^i*>*-f it ymx^titz^^ y 3 y<7)fi!j, #q^*j h 
-r$iut^SA>' U 3 ^•CJ&fcSftA: t cO"Ct ^< . 
$4,tc. (W) ^co^U^^JgSrttaLT 

[oo30]«gii 3*j«tif^-^giaj««i 2+^ 

««**«a{f * i5tc, sw, con 1 <r>mn 1 8*>'I6^ 
<^tt. z^mi^mnia^mmmzn. *my*>* 
-)V • x^— 9-1 etfBr&ztix^h. 
[003 1 ] ttz. zw&iemui 8 Wcti. -t-f H 
<7*— x^— +M 6coJl^lcJ: Ogw 2 (w 2 < 
Wi ) &imzixhm2cr)mn 1 9* j x y^-yyx v ? 
^mi i£m.MLxm-tt>tL. znimit. vgft^-x 
mtgucomMizmix^z,. 

[0032] Z\<om2comai Q&W&ttJ:? 

>- U 3 ^ifj&sit® £*U -?-cOJ^OvStt^-x^7 
CnI<0xS^Sg9«L, -?-co±g?{i. x$-y 
^liti^l l^Bfcfh. ZcoXoiz. z\cvm#*£ 

s 2 0 (±, ^-xmmcomm&frt>mmmzji >, 

X h -y^m 1 lT?Mt&. mtl£-*M • 
-if 1 6T«^»«(cS6*Tpa<WSieHftfi*!«^fc^ 

tfttmzmwv #-7 \-?>i;x9frt>*j:h{><?>x$> 
ztuz**)^ -mmmm^^zmix. 3mg<r>m>^ 

[0033] mz. *%mzfrfrz^miw.<nmm> 

m<?>mM<r>—BBlz^XffliRt& . 

[0034] ^m<,zi)^h^wmmcmm.^mcr,m 
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[0035] 023r^ui9kL ^$mm<?ymmi 

[0 0 36] 02(C*-r<t3tC. pScO^'J3>- 

S«ISJ12£JEMU Zblz. nI^«K-/L 

<5D3U-^^1^3Sr^-ri»o ■f<7)^ dconl^^^ 
^3c0i^jaC^M4 ZBf&LX'V Y 7 

[0037]^:. I33^f ¥^ttS«UJi 

ffll^2 30±aim^ B B B ^y=7>3 5Sr^L. £ttR 

[0 0 3 8] £<Dfc£. p££PfiK!IM£ftaL 

?)Viv (G,H, ) *Br^<offi*. iagfeitftfASLS 

[0040] H5fcj5H\J: ±EiUi^X bJ* 
?->2 1 ^l^r7X-7cpT'iBe-fk3i!!S (Ashing) 

tv^^v->-2 1 ' t-fs. «ftfc««fc«J:*>Bts 

• f&SS-tt&fite. V2 1 ' rt*x$ y? 

£>(::. ^iOU-y'X h-VN-^->2 1 ' ^7X?tU, * 
^S^t'cOpM^^^l . 0X1 0 16 cm-2<DK-X 

a, 1 5Ke v&.rcotamms.T^-^mmcommmz 
Ji-yiZALmkm&fioztizj:*). ^.-xmmcom 
®&frt>^-vi-vy*Y -y/m\ i <r>m : xmTcrm.mz 

tiizx wx hvs-^->-2 1 ■ wrn^-xm® 

fc. x -yf-yfx v -vnm l l Cfctts 

XhA-^-y2 1 ' TJ^h<7)jljagPtct>pS^fe*M 

[0 0 4 1 ] <XV>T. U^W->'2r 

S6tc^-ri5C M B VJ3y^200n 
mWlf C^S^ t'C VDtt:J: OttSL, p^J^M 

CTi.tf--Ko>$r^l . OX 1 0» 6 cm-2<7)K-X 
a. 3 0KeVcoJ|fiI«ET'f7r>-aAt. H&gyiSrfT 
oT^-^lttifl&l 2£iM-T6. 3ri3. .KTJidtc 



[0042] 100 nmtf)iltl 

4fc«14i3j:tfaMlJ!l 5 &WR»:C VD^tc J; OitS-T 

m-imi 5. m<\Mi 4t5Xx/^m^vayco-^^ 
m&m i <t)^p 1 8 . 

[0043] <^(C. S7(=^-rJ:dlC. mi^plP18 
ZM&ttXotZtmmZimZit. RIE (Reactive 
Ion Eching) lzj:<0. *M Y*7*—)V ■ X**.— 9"1 6 

[0044] ixc, 08tc*-r i a vstt^-xfass 

yx 7 fy/cj:0< mi^pfP 1 8i*i<7>iM K^*- 
• x^— *r l 6 iOrtdKc. x y^yyx b y^m 1 1 

^m.mLxmn^-xmm<ommi l zm^2<7)ma 1 

[0045] *<7)1k. H9 t^-T 1 5 ^BdK^&Ib 
^'j3>"£tft»U at»5rK-X»$U2. 0xiO'«cn 
" 2 . toaE«ff 6 0 K e Vco^fr-^M *>i£A LJtf£. 8ft 

at^Srtfeli^-ti-. nMWxS-y^^9foit/x5.y^ 

S:lg2^Pl 9l*|{=«IS§^4«Ii:t>^r B tT*)&. 2 

ny^HlSrxt^df^-v/^g^-frTtftvv 
[0046] -e <7>gy±. «akO*ifefc J: 0 , x = y 
tBfWAl 7i5i^-^.5IUJM^l 2lzmfecr>&mw.m 
SrffML. h7>-JX3>cftjHy? ■ ^—x 

L-O^M*»\ Wi.tf. @9cot£BBt^tt:^|fii«7)®S 

mjg.n*m&m2*ftLX3u??m&3tmwi2tLX 

[0047] ^ICOJ: p C ^IQfe^tc^&it^^ 

y^xby/mn Tnm&^-xm® nzt xw& l 

x9*mfc?z>zttfx%h. ziuzx*). &mw$m 
izmi. mm^cr>&\,vu x-j b7>z;x?£ffiz.ti 

[oo48] feLh. *$m<?>mmcr>BBiz^xmtyL 
tz#, *%Wte. ±Mtmm<7>&mizmz>i>cr>xi,z%<. 
^am^z mt L%\,^mxn« %m Lxmm-r h z t 
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h ? > isx ? * fa x. tz^mfaSiSis x x/z owmK'mz 

[0049] 

coo50] ip*>. *&mzxtui. m2^msi(om2 

•y>'^<7)^3agrT r <7)^^®ffiLT^2^1McO^^) 

c o o 5 1 ] i*u*. ±esMifc*-*-s 

[0®tf>fgJfL2rlKBJl] 

[01 ] 4^fc*^*iNI««iI<?5*«a5ft«IBHr 

[H2 ] ^mzt^h^^mmcommrHm^^ 
*&ttmwmx'$i%>. 

[03 ] ^smbc § ^mw^mm^m 
[04 ] ^mmz^h^wmm^mmim^-m 

^gfc»Brffi0T&£. 

[05 ] 4^(Cj^6^flMo8&^*iirttl 

7rMftwmmx'i>&. 

[0i] 



20 




[06] ^BJC*^S¥#«c^S<7)Mii^rfi6^^-rB& 

m&ft%mmx'$>&. 

[07 ] *5raK3^*iHi«*atf^Be55rffi&*rm 
[08] *m>&zfrfr&^imwcommijm&7jk-ff& 
[09 ] *&mzfrfr&^mim<?>9mKm£^-ti% 

5^frM-$rH0TJ>&. 

[010] t¥*<7)ft»(=J:.g.^«sSawi0il^fBS 

^afrKffi0T£>&. 

1 pfy'jny^fflg 

2 n'SSJI 

3 nmzl-ffMm 

4 

8 iSSjaK^-xSig 

9 

11,31 ^y^-y^Xhy^m 
12. 3 2 ^-^IJiJMJS 

17 x.i-y?3\am® 

18 JBl^USP 

19 m2<7>mn 

2 1 x-y +vyx v y^mwrnrnv-^x b;*?-> 

W 2 m2cr>mncr>m 

[02] 




[03] 
6 35 6 
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